A cohort of 92 children with an initial febrile convulsion (FC), prospectively identified in a community-based study [1985][1986][1987], was compared with a cohort of 185 age-and sex-matched referents from the same sfudy area. The median time of follow-up was 6.7 years (range: 5.7-7.7) and the median age at follow-up was 8.3 years (range 6.5-14). The cases had their first FC at a median age of 18 months (range 5-67 months), their second FC at 24 months (11-108 months) and their third FC at 26 months (13-92 months). FC recurred in 42% of the FC cohort, and 3.8% of the children in the referent cohort experienced FC. Single or recurrent afebrile seizures occurred in 4.3% and epilepsy in 3.3% of the FC cohort, while no afebrile seizures occurred in the referent cohort. The risk of having a sibling with FC was three times (95% confidence interval 1.3-6.2) higher in the FC cohort, while there was no difference between the cohorts in the risk of siblings developing afebrile seizures. There was no difference between the cohorts in the utilization of health services during the follow-up period. Two children in the FC cohort went to a school for the mentally retarded. There was no aetiological relationship between the FC and the mental retardation in these cases. All other children attended normal schools and none needed remedial instruction.
INTRODUCTION
The prognosis of a child with febrile convulsions (FC) regarding further FC, the risk of developing epilepsy, and the effects on cognitive function are of major concern for the parents and the medical profession. The range of recurrence rates after an initial FC when children did not receive antiepileptic drug (AED) prophylaxis varies widely, from 25 to 50%'-". Since follow-up periods and recruitment of patients'vary between studies it is likely that at least part of the difference depends on methods. Follow-up of all children beyond two years after the initial seizure is rare.
Population-based cohorts of children with FC have found that 2-7% develop epilepsy during follow-up periods from 3 to 20 years4*'2-'6, while in hospital series 7-M% develop epilepsy". The risk for FC in siblings of children with FC is reported to be increased'8*'9 or not increased2' as compared with referent populations. Single or recurrent unprovoked seizures have been reported to be significantly more common in siblings to children with FC".
In the present study, during a period of 6-7 years, we prospectively followed two populationbased cohorts. A cohort of children with an initial FC was compared with a cohort of age-and sex-matched referents regarding future FC, occurrence of single afebrile seizures and epilepsy, FC and afebrile seizures in siblings, and school performance.
MATERIAL AND METHODS
In a population-based study in the province of Vasterbotten in northern Sweden, we identified, from 1 November 1985 to 30 June 1987, 128 children with their first FC3. Out of these, 115 children participated in a case-referent study concerning genetic and social risk factors where two referents per case were selected from the general population, matched for age and sex. One hundred and three of the cases and 193 of the referents responded to the questionnaire". These cases and referents were followed up with a new questionnaire during the first six months of 1993, six to seven years after the first FC. The cases and referents were questioned in this follow-up study about illnesses during the last five years, their school education, if they or their siblings had had febrile convulsions and/or afebrile seizures during the follow-up period, and if so, how often they occurred and if they had received treatment with AED. A thank-you note and reminder to answer the questionnaire, if they had not already done so, was mailed two weeks later. If they had not responded, a letter containing the questionnaire was mailed once again and if they still did not respond, a physician (JH) called the parents or the patient, or if they could not be contacted by telephone, wrote a letter and asked them to fill in the questionnaire. When appropriate, answers were cross-checked against information in the medical records.
The relative risks were estimated by odds ratios (OR) and P values and 95% confidence intervals (CI) were calculated according to Miettiner?.
RESULTS

Responders
Ninety-two cases (89%) and 185 referents (97%) completed the questionnaire. Among the cases, 58 (63%) were boys and 34 (37%) girls and among the referents 111 (60%) boys and 74 (40%) girls. The age distribution of the cases is seen in Fig. 1 
Febrile convulsions
The cases had their first FC at a median age of 18 months (range 5-67 months), their second FC at 24 months (11-108 months) and their third FC at 26 months . The median number of FC during the follow-up period was 1.9 (range, O-10). Recurrence of FC occurred in 39 cases (42%). Fifty-three cases (58%) had had only one FC, 22 cases (24%) two FC, seven cases (7.6%) three FC and four cases (4.3%) four FC. Six cases (6.5%), had experienced five or more FC. Seventy-three per cent of recurrences occurred during the first year following the initial FC, 57% during the first 6 months and 16% during the following six months. Fourteen per cent of recurrences occurred after four years or more following the first FC. The mean age at the time of first FC of children with one or two FC was higher, mean age 21.3 months (95% CI: 18-24) than in children with more than two FC, mean age 15.5 months (95% CI [13] [14] [15] [16] [17] [18] . Parents to children with FC were advised to use antipyretic drugs in case of future febrile illnesses in the children and the 39 cases with recurrent FC were provided with diazepam rectiols in case of further convulsions. Five cases with three or more FCs were treated prophylactically with an AED in monotherapy.
One of these five children developed epilepsy.
Seven referents (3.8%) had FC during the follow-up period. The first FC occurred at a median age of 15 months (range, 8-60). Two referents had two or more FC, the last one at a median age of 60 months (range, 60-100). During the period of follow-up, the risk in the cases for additional FC following the initial FC was 19 times greater than the risk of FC in the referents (OR = 18.7; 95% CI = 9-38).
Afebrile epileptic seizures
Afebrile seizures were more common in cases than in referents (OR = 19; 95% CI 0.99-36). Four cases (4.3%), all boys, had seizures without fever during the follow-up period. Three (3.3%) of the boys had repeated afebrile seizures, i.e. epilepsy. Based on the incidence for single or repeated unprovoked seizures in the study area (22) the expected number of cases with afebrile seizures was estimated to 0.49 resulting in a relative risk for developing afebrile seizures of 8.2. The first afebrile seizure of the cases occurred at a median age of 48 months (range, 15-91). Two boys with mild mental retardation (one with Fragile X syndrome and one with mental retardation of unknown cause) had partial complex epilepsy with secondary generalization. Both received AED monotherapy treatment and remained on treatment at the time of follow-up. Another boy had benign childhood epilepsy with centro-temporal spikes on EEG, and he was still treated with AED monotherapy at the time of follow-up. The fourth boy had experienced a single afebrile complex partial seizure with clonic twitchings in the right side of the body with a duration of <l minute. He had bilateral epileptiform activity during photostimulation on EEG. He was not treated with any AED.
All four boys who later had afebrile seizures, had two or more FCs and the first FC occurred 5 age 12 months in three of the boys. In the two boys with mild mental retardation, the first FC occurred at age 11 and 37 months respectively. The risk of afebrile seizures was eight times greater (95% CI = 1.1-59) when the first FC occurred at 112 month, old, and afebrile seizures were more common in cases with recurrent FC, but not significantly so (OR = 14; 95% CI = 0.70-265). One of the four boys had complex FC with focal convulsions on several occasions, sometimes with postical hemiparesis. He later developed afebrile complex partial seizures with secondary generalization.
Two of the boys had no family history of FC or afebrile seizures. One boy had a mother with FC and a grandmother with epilepsy and the remaining boy had a cousin with FC.
One may consider excluding the two boys with mild mental retardation (with their referents) from the study on the assumption that they did not have true FC but rather an epileptic disorder with seizures that were triggered by fever. If this is done, afebrile seizures were more common in cases than in referents but the difference was far from being statistically significant (OR = 10; 95% CI = 0.49-216) and the risk of afebrile seizures was 2.7 times greater (95% CI = 0.17-41) when the first FC occurred at 512 months old. During the period of follow-up, with the two boys excluded, the risk in the cases for additional FC following the initial FC was 18 times greater than the risk of FC in the referents (OR = 17.8; 95% CI = 8.7-36).
One referent (0.5%), a girl, had her first afebrile seizure-like event at age 44 months, followed by three other similar events, the last one at an age of 67 months. She was not treated with antiepileptic drugs. EEG during wakefulness and sleep were normal. Her episodes were classified as convulsive syncope.
Seizures in siblings
The cases had 143 and the referents 291 siblings of which 16 (11.2%) and 12 (4.1%) had experienced FC, respectively. Four siblings of the cases (2.8%) and eight of the referents (2.7%) had had afebrile seizures, respectively. The risk of having a sibling that had had FC or afebrile seizure was 2.9 (95% CI = 1.3-6.2) and 1.0 (95% CI = 0.3-3.4), respectively. All four siblings of the cases had primarily generalized epilepsy. One of them was mentally retarded. Two had bilaterally synchronized epileptiform activity on EEG. All of them became seizure-free on AED monotherapy treatment.
Two of eight siblings of referents with afebrile seizure had each experienced one primarily generalized epileptic seizure. One of them had had febrile convulsions at a younger age. Their EEGs were normal and they received no AED treatment. Three siblings had primarily generalized epilepsy of which the EEG in two girls showed generalized slow activity and spike wave activity in the right frontal lobe during sleep. One mentally retarded girl had frequent fits but four normal EEGs. Two girls had complex partial epilepsy with secondary generalization.
One of these girls, born prematurely, had idiopathic respiratory distress and Escherichia coli sepsis during the neonatal period. She developed hydrocephalus and was mentally retarded. The other girl had no cerebral lesion and had focal epileptiform activity in the frontal-central region of the left hemisphere. The last sibling, a boy, had neonatal convulsions because of prematurity and beta-streptococcal sepsis. His later development was normal. Five of the six siblings of referents who were treated with AED, received the AED as monotherapy and one was treated with two AEDs. All became seizure free.
Parents' civil status and work There were no differences in the civil status of the parents, their working conditions or working hours.
DISCUSSION
Utilization of health services
There were no differences in the utilization of health services at hospital or at primary health care of cases and referents during the follow-up period ( Table 1 ). The median number of visits during the follow-up period in paediatric outpatient care and primary health care was in cases 1.9 and 2.7, and in referents 2.0 and 2.2, respectively.
A population-based cohort of children with FC (FC cohort) was followed up during a period of 6.7 years from the initial FC. FC recurred in 42%, and 7% had five or more FCs. In contrast, FCs occurred in only 3.8% of the referent cohort during the same period. Our recurrence rate of FC was higher than the recurrence rate of 25% in a study with a follow-up of 91% at the end of four years' and 27% at a median follow-up of 20 months'. However, our recurrence rate was comparable to the findings of a recent Dutch study where 37% had recurrent seizures during a median follow-up time of 38 months'. The high recurrence rate in our study was partly due to the long follow-up where 14% of recurrences occurred less than four years after the first FC.
Education
Eighty-five (92%) cases and 168 (91%) referents had started school education, all but one in each group at normal age. Two of the cases but none of the referents went to a school for mentally retarded children. None of the children (both cases and referents) in ordinary schools needed remedial instruction.
Three boys (3.3%) in the FC cohort developed partial epilepsy and one boy had a single afebrile partial seizure during the follow-up period, while none in the referent-cohort developed epilepsy. The relative risk of developing afebrile seizures was eight times greater than that in the general childhood population in the study area. These results are comparable to what has been reported from Rochester, Minnesota, where 4.4% of a FC cohort developed epilepsy during a mean followup period of 13 years and the relative risk was seven times greater than that in the general population'3. A first FC at 112 months increased the risk for afebrile seizures. However, this finding has to be interpreted cautiously because the 95% CI was very wide. From known incident rates of afebrile seizures in the investigation area less than one case with afebrile seizures was expected in the FC cohort and one case was expected in the referent cohort". Two of the boys who later had afebrile seizures were mildly mentally retarded. One may consider to exclude these cases on the assumption that they already had an epilepsy disorder and that the first seizure merely was triggered by fever. Therefore, we performed some of the analyses, as reported in the results, with the two cases and their referents excluded. The risk for seizures in siblings was also recalculated with the two cases and their referents excluded. The latter results are not reported as neither of the two boys had any siblings with FC or afebrile seizures and therefore their inclusion or exclusion only affect the results marginally. One of these boys, with Fragile X syndrome, had uncomplicated FC at the age of 37 and 60 months. Whether these events were the initial manifestations of his epilepsy or true FC unrelated to the later occurring afebrile seizures is not known. A causal relationship between the FC and the subsequent epilepsy may exist in the other boy with mild mental retardation. He had several FCs with focal convulsions, sometimes followed by postictal paresis and later developed partial complex epilepsy. Alternatively, his first seizures were already part of his epilepsy disorder, but triggered by fever.
In our previous study, FC in siblings of children with FC was more common than in siblings of referents, but not significantly so2". However, based on a larger number of siblings and longer observation period, it was now found that the risk of having an FC in siblings to the FC cohort was three times that of siblings to the referent cohort. The risk of developing afebrile seizures and epilepsy was not increased in siblings of the FC cohort as compared with siblings of the referent cohort. Thus, we found that children with FC had an increased risk of developing epilepsy, and siblings to children with FC had an increased risk of FC but not of developing epilepsy. Similar findings were reported in a recent case-referent study of FC, where FC was more common in first-degree relatives of children with FC while no increase of epilepsy was foundZ3.
Since an FC is a dramatic event, one may anticipate that parents would more frequently utilize health services than otherwise. However, we found no difference in the utilization of health services between the FC-and referent-cohorts. The information given to the parents at the time of the first FC about the disease, how to prevent future FCs, and how to handle an FC in the home if it occurs, may have enabled the families to deal with these matters appropriately themselves.
There were no indications that FCs had a major negative influence on the cognitive development as measured by the age at school start or by the need for remedial instruction. We consider it unlikely that FCs had any relation to the mental retardation seen in two boys. Apart from these boys, there was no obvious difference in school performance between the cohorts. Our results regarding cognitive development are in accordance with what has been reported from a large cohort study in the USA where IQ at age 7 years did not differ between children with FC and siblings who never had had FC24.
